Macrophages from motheaten and viable motheaten mutant mice show increased proliferative responses to GM-CSF: detection of potential HCP substrates in GM-CSF signal transduction.
Loss of functional hematopoietic cell phosphatase (HCP) underlies severe hematopoietic and immunologic abnormalities in mice homozygous for the motheaten and viable motheaten mutations. These mice die from pulmonary accumulation of macrophages that are regulated by macrophage colony-stimulating factor (M-CSF) and granulocyte (G)-M-CSF. We determined the growth response of motheaten macrophages to the two growth factors and looked for potential HCP substrates in these cells. Motheaten macrophages showed increased proliferative responses to GM-CSF but not to M-CSF, demonstrating that HCP plays a critical role in downregulating GM-CSF mitogenic signaling. Despite the heightened growth responses of the motheaten macrophages to GM-CSF, there were no marked differences between motheaten macrophages and normal controls in GM-CSF-induced phosphorylation of GM-CSFR beta, Jak2, STAT5 and MAPK, indicating that these molecules are not major HCP substrates in GM-CSF signaling. Interestingly, several markedly hyperphosphorylated proteins were detected in the motheaten macrophages, including a novel 126-kDa phosphotyrosine protein that associated with the phosphatase via its SH2 domains, suggesting that these proteins depend on HCP for dephosphorylation and may mediate the heightened growth responses to GM-CSF. Our data indicate that macrophage hypersensitivity to GM-CSF may be a major factor in motheaten pathogenesis and that HCP may dephosphorylate novel substrates critical in GM-CSF mitogenic signaling.